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COMPLETE SPEaFICATION 
Improvements in or relating to Prefabricated Structural Member 


We, Edward Martin, Peter Sigurd 
PedersBn & Peter Sigurd Pedeksen, Jr., 
citizens of the United States of America, a 
partnership doing business as Central Farm 

5 Equipment Company, of 30 North LaSalle 
Street* Chicago, Illinois, United States of 
America, do hereby declare the invention, for 
which we pray that a patent may be granted 
to us, ami the method by which it is to be 

10 performed, to be particularly described in and 
by tiie following statement: — 

This invention? relates in general to a pre- 
fabricated structural member in the form of 
a panel or section and is particularly adapted 

15 for the construction of roofs or the like 
wherein the panels are joined together in ; a 
predetermined- relation-. 

T3ie invention is directed especially to a 
type of structural member which is formed 

20 from a sheet of metal and is arched longi- 
tudinally thereof with transversely extending 
corrugations. 

The individual structural members which 
are curved on a predetermined radius are 

25 adapted to be secured together side by side 
and end to end to form is known as a 
trussless roof. The completed roof is arched 
in a manner permitting it to be supported 
directly on the foundation. The absence of 

30 trusses makes it imperative that the structural 
member be designed and formed in such a 
way as to withstand maximum wind and snow 
toads depending, of course, upon the section 
of the country in which the building may be 

35 erected. 

The structural members or panels as here- 
tofore used have been corrugated longitudin- 
ally as well as transversely thereof and the 
transverse corrugations have been confined to 

40 the area formed by every other or alternate 
longitudinal corrugation 1 . It has been found, 
however, that the number and depth of these 
transverse corrugations constitute one of the 
most important considerations from the stand- 

45 point of wind and snow load factors. Actual 
experience has proven that when the corruga- 
tions are dither too deep or too shallow, or 


when they are either too close together thus 
increasing the number thereof, or too far apart 
thereby decreasing the number thereof, the 
wind and snow load allowances are definitely 
affected and in most cases will be decreased 
to a 1 point where a roof constructed with such 
members may be unsafe. 

It is therefore a principal object of the 
present invention* to provide a prefabricated 
structural member for use in the construction 
of Toofs, ceilings and the like, and having 
corrugations extending transversely of the 
length thereof wherein a predetermined ratio 
exists between the depth and •width of each 
corrugation, thereby to .increase the wind and 
snow load which -the member is capable of 
withstanding without buckling. 

Another object of the invention is to pro- 
vide an arched vr longitudinal curved struc- 
tural member having corrugations extending 
transversely of the length thereof wherein 1 the 
wind and snow load of the member, when 
•assembled as a structure, can be predetermined 
and increased to a maximum by controlling 
the ratio between the width and mastmum 
depth of each corrugation having regard also 
to the thickness of the member itself. 

Still another and more specific object of 
the invention is t» provide an arcuate struc- 
tural member ox elongated form having both 
longitudinal and transverse corrugations there- 
in wherein the ratio of the width to die depth 
of each transverse corrugation is substantially 
5 to 1. 

A still further and specific object of the 
invention is to provide such a structural mem- 
ber wherein the depth of each transverse cor- 
rugation is substantially equal to the thick- 
ness of the member. 

Other objects and advantages of the inven- 
tion will become apparent upon reading the 
following description taken in conjunction with 
the accompanying drawings, in which: 

'Fig. 1 is a perspective view of a building 
having a roof thereon constructed of a plurality 
of the structural members embodying the 
present invention; 
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Fig, 2 is a perspective view of a blank sheet 
of material from which the structural member 
is fabricated; 
Fig. 3 is a view of the sheet shown in Fig. 
5 2 illustrating the nest step of fabrication which 
includes the punching of the holes therein; 

Fig. 4 illustrates the sheet of Figs. 2 and 
3 after the 'longitudinal corrugations have been 
placed therein; 
10 Fig. 5 shows the sheet in its arched or 
curved condition as the result of the trans- 
verse corrugations having ^een placed therein; 

Fig. 6 is an enlarged fragmentary longitu- 
dinal sectional view taken along the plane of 
15 line 6 — 6 of Fig. 5 and illustrating the maxi- 
mum ratio between the width and depth of 
the transverse corrugations; 

Fig. 7 is a view similar to Figs, 6 illustrat- 
ing the preferred ratio between the width 
20 and depth of the transverse corrugations, and 
Fig. 8 is a view similar to Figs. 6 and 7 
illustrating the minimum ratio between the 
width and depth of the transverse corrugations. 
Seferring now more particularly to the 
25 drawings, the completed building is shown 
generally by the numeral 1 in Fig. 1 and is 
illustrated as having an arched roof 2 there- 
on consisting of a plurality of arched mem- 
bers 3 secured together in end to end and 
30 side by side relation. In most instances the 
completed- building has the roof secured in 
place direcdy to the foundation. Variations of 
the structure include instances where vertical 
side walls may be desired either on both sides 
35 or along one side of the building. The ioof 
construction, however, is the same as that 
shown in Fig. 1 except that its span would 
not be as great. 
Each end of the building may, if desired, 
40 be enclosed in any suitable manner such as by 
the bulkhead members 4 shown in Fig. 1. 

For practical purposes and for economy in 
manufacture, the construction members em- 
bodying the present invention are manufac- 
45 tured in standard sizes. The particular member 
or panel shown in Figs. 2 and 3 is substan- 
tially 115 indies (240 cms) long and 33-3/4 
indies 86 (cms) wide. These dimensions, how- 
ever, are not intended in any way to be limit- 
50 ing but are merely mentioned herein as illus- 
trative. The construction member or panel in 
the blank form thereof is indicated in Fig. 
2 by the numeral 5. The first step in fabricat- 
ing this member into usable form and that 
55 which embodies the present invention is to 
punch holes along each end and along each 
longitudinal edge thereof. An important 
feature of the present invention includes the 
spacing of the bolt holes 6 along each edge 
60 of the panel member 5. The spacing of these 
holes is critical for the purpose of enabling 
electrical conduits, plumbing fixtures and 
pipes, and insulating board to be fixed thereto. 
For example, building codes customarily 
65 require wiring or electrical conduits to be 


secured or hung a minimum of 5 feet (1.5 
meters) apart Plumbing fixtures and pipes 
are required to be installed a minimum of 
4 feet (12 meters) apart. Heating conduits are 
customarily required to be installed a mini- 70 
mum of 8 feet (2.4 meters) apart. 

Similarly, sheets of material which may be 
used to form a ceiling, if desired, such as 
plywood^ are customarily provided in sizes 
which are 8 feet (2.4 meters) long and 4 feet 75 
(12 meters) wide. 

It is, therefore, important that provision be 
made in the construction member or panel 
itself to enable these standard materials and 
piping to be secured or hung in place without 80 
the necessity of providing additional secur- 
ing means. The construction member embody- 
ing the present invention provides for the 
simple and expedient hanging of these stand- 
ard plumbing and electrical materials without 85 
the necessity of providing any additional 
material and without having to drill additional 
holes in the member. 

When the pand member is corrugated trans- 
versely thereof the result will be to curve the 90 
member lengthwise in an arc of a predeter- 
mined radius. If the holes 6 along each edge 
thereof have been placed therein a predeter- 
mined distance apart, then these holes will be 
substantially 12 inches (30.5 cms) apart be- 95 
tween centers measured along the chord of 
•the arc along which the member is curved. 
Experiments have indicated that if the holes 
6 are placed substantially 12-1/2 inches apart 
(32 cms) between centers in the flat condi- 100 
tion of the pand member as shown in Fig. 3, 
then the centers of adjacent holes will be 
substantially 12 indies (30.5 cms) apart after 
the member has been longitudinally arched 
due to the placing of the transverse cormga- 105 
tions therein. 

The bolt holes 6 may, if desired, be placed 
apart in multiples of 12-1/2 inches (32 cms), 
such as 25 inches (64 cms), 37-1/2 inches 
(96 cms), eta Thus, when the term " multiples 110 
of 12-1/2 inches (32 cms)" is used herein, 
it is intended to include either the basic 
distance 12-1/2 inches (32 cms) or any 
multiple thereof . 

Since the bolt holes 6 will become located 115 
at the crest of alternate longitudinal corruga- 
tions, it will depend upon the width of these 
corrugations as to the sparing of the holes in- 
wardly from each edge of the panel. For 
purposes of illustration, it may be stated that 120 
in one preferred form these bolt holes 6 ate 
placed substantially 2 inches (5 cms) inwardly 
from each edge of the construction panel 5. 

Additional bolt holes 7 are punched along 
each end of the member 5 preferably about 125 
2 inches (5 cms) apart and approximately 
1-1/4 inches (32 cms) inwardly from each 
end. This arrangement provides for a rigid 
construction for securing adjacent panel mem- 
bers together along their ends and sides, 130 
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The next step in fabricating the construc- 
tion member of the present inventions is to 
corrugate the member longitudinally to pro- 
duce the member substantially as shown in 

5 'Fig. 4. The result of this longitudinal cor- 
rugating step is to provide a central or main 
corrugation which is downwardly concave as 
indicated by the numeral 8 in 'Fig. 4 and the 
upwardly convex corrugations 9 and 10 along 

10 each edge of the member 5* It wiH be noted 
here that the bolt holes 6 are positioned at 
substantially the crest of each corrugation 9 
and 10 so that an adjacent and identical 
panel member may be secured thereto by nest- 

15 ing the corrugation 9 along one side of the 
panel with the adjacent corrugation 10 of the 
next adjoining panel. The two panels may 
then be secured 'together by placing bolts 
therethrough. 

20 The completed construction paid is shown 
in Fig, 5 and is shown in its arched or curved 
condition after the step of placing the trans- 
verse corrugations 11 dn the central or main 
longitudinal corrugation 8 has been* completed. 

25 The construction members are preferably 
secured together in staggered relationship as 
shown in 'Fig. 1 by inserting bolts through 
the bolt holes 7 in die overtapping ends of 
adjacent members. These members are also 

30 secured together as above described in side 
by side relation by placing bolts through the 
bolt holes along the overlapping longitudinal 
edges of adjacent members. In this condition 
of the member, the distance between adjacent 

35 bolt holes € measured along the chord of the 
arc is about 12 inches (32 cms), so that after 
the building has been completed, supporting 
straps may he hung from these -bolts to sup- 
port the standard' electrical and plumbing 

40 fixtures in a manner properly spaced to satisfy 
building code requirements. 

One of the main obstacles which had to be 
overcome in buildings of this type was the 
strengthening of each member to withstand a 

45 predetermined wind and snow load without 
buckHng, It is obvious that the deeper the 
transverse corrugations 11 and die closer to- 
gether these corrugations are placed, the less 
will be the radius of curvature of the construe- 

50 lion panel in a longitudinal direction as shown 
in Fig. 5. Conversely, if the corrugations are 
relatively shallow and far apart, the radius 
of curvature will be greater. The ratio of the 
width to the depth of these transverse cor- 

55 rugations 11 will also have a definite bearing 
upon the wind and snow load which the struc- 
ture is capable of withstanding without buck- 
Kng. 

Numerous experiments coupled with actual 
60 experience in the field have proven that to 
obtain a maximum wind and snow load and 
eliminate the buckling factor, the depth of each 
transverse corrugation 11 should be approxi- 
mately the same as the thickness of the material 
$5 of the member, and* the distance between the 


crests of adjacent corrugations or the width 
of each corrugation should be approximately 
five times the depth. 

The fewer the corrugations, the stronger 
the member wil) be except that if the corruga^ 70 
lions become too few, then die wind and 
snow load will decrease. When the ratio of 
the width to the depth of these transverse 
corrugations U reaches substantially 12 to 1, 
then the buckling factor is increased and die 75 
wind and snow load which the structure is 
capable of withstanding without buckling will 
decrease to a degree where it may be unsatis- 
factory and* unsafe. 

Oonversdy, when the ratio between the 80 
width and depth of the transverse corrugations 
11 as approximately 2 to 1, the structure will 
be weakened to an extent where the result- 
ing structure may be unsatisfactory and un- 
safe, 85 

Kg. 6 illustrates on an enlarged scale the 
cross-sectional appearance of the transverse 
corrugations 11 wherein the ratio of width to 
depth is substantially 12 to 1. In Fig. 6 
the width of a corrugation is indicated at 90 
io and the depth at d r In this figure the 
depth has been made equal- to die thickness 
of the material, although this depth may also 
vary somewhat and yet be within an accept- 
able isange. 95 

lit Fig, 7 the depth d of the corrugation 
ds again equal to the thickness of the material 
but the width w of each transverse corruga^ 
tioo is substantially five times the depth, thus 
making, the ratio 5 to 1. This has been deter- 100 
mined to be the preferred and most accept- 
able corrugation ratio for the maximum 
wind and snow load without budding. 
^ Fig. 8 illustrates these transverse corruga- 
tions wherein the depth d is again! equal? to 105 
the thickness of the material but where the 
width w of «ach corrugation' is only twice 
that of the depth, thus making the ratio 
2 to 1. Thei wind and snow load which a 
structure having these corrugations is able to HO 
withstand again reaches a fmirnimnm aad ; while 
it may be satisfactory for some parts of the 
country, die wind and snow load allowances 
are not nearly as great as where the ratio is 
5tol. 115 

It may be stated as a conclusion*, therefore, 
from the experiments heretofore conducted 
and from actual experience, that for the maxi- 
mum wind and snow load to eliminate die 
buckling factor, the ratio of the width to the 120 
depth of the transverse corrugations should 5 
be approximately 5 to L 

QFxom the^ foregoing it will- be evident that 
the present invention is one which constitutes 
an important consideration) in the construe- 125 
tion of arched trussless roofs from prefabri- 
cated construction members from die stand- 
point of the wind and snow load which the 
structure is capable of withstanding without 
buckling. It is thus evident that any struc- 130 
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tural member of the general type and charac- 
ter disclosed herein which has the transverse 
corrugations thereof in a ratio of width to 
depth which is beyond the limits herein pre- 

5 scribed will be unsatisfactory and unsafe 
and will not hi. most cases conform to local 
building code regulations. 

In addition to the foregoing, a structural 
member embodying the present invention has 

10 the further advantage that standard electrical 
and plumbing materials and fixtures as well 
as standard plywood sheets or insulation may 
be secured to the underside of a roof in a 
simple land expedient manner because of the 

15 critical spacing of the bolt holes as described 
herein. 

■What we claim is: — 
- 1, A structural member adapted for use in 
a roof construction or the like comprising, a 

20 sheet curved in an arc lengthwise thereof and 
having a number of sinuous-like corrugations 
having their axes extending longitudinally of 
said sheet, and an intermediate corrugation 
having a number of sinuously continuous cor- 

25 rugations with their axes positioned trans- 
versely of said first corrugations, and charac- 
terized by ±e feature that the ratio of the 
width to the depth of said transverse corruga- 
tions is substantially 5 : L 

30 2. A structural member according to claim 
1, wherein a main corrugation extends longi- 
tudinally of said sheet aaid is disposed centrally 
thereof^ and outer corrugations are provided 
along each edge of said sheet, and said trans- 


verse corrugations arc located in said main 
corrugation. 

3. A structural member according to claim 
1 or 2 3 including bolt holes along the length 
of said sheet spaced inwardly from each 
longitudinal edge thereof and spaced apart 
between the centers thereof substantially in 
multiples of 12-1/2 inches (32 cms) along the 
surface of the sheet. 

4. A structural member according to claim 
3, wherein said bolt holes are located along 
the crest of each of said outer corrugations, 

5. A structural member according to claim 
3, wherein said bolt holes are spaced apart 
between the centers thereof substantially 12 
inches (30.5 cms) along the chord of the arc 
between adjacent holes. 

6. A structural member according to any of 
the preceding claims, wherein the maximum 
depth of each transverse corrugation is no 
greater than the thickness of said sheet. 

7. A structural member according to claim 
6, wherein the maximum depth of each cor- 
rugation is substantially equal to the thickness 
of said sheet. 

8. A structural member adapted for use in a 
roof construction or the like constructed sub- 
stantially 3s herein described with reference 
to the accompanying drawings. 

STEVENS, LANGNER, PARRY 
& ROLLINSON, 
Chartered Patent Agents, 
Agents for the Applicants. 
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